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During the past few months data has been col lected to 
determine the feasibi l i ty of various diodes (both thermionic and 
semiconductor) for use as logarithmic elements. The attached report 
displays the curves of these elements tested. 
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agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
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liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
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WANL-TME-143 
LOGARITHMIC DIODE CURVES 
For use in many of the control circuits, a logarithmic element is needed 
to obtain a log function. A test setup was made (shown in Figure I) to determine 
the logarithmic characteristics of various elements. A laboratory current source 
with a range of current from 10" amps to 10" amps was used. For the thermionic 
elements, DC was used on the filaments. A General Radio Company type 1230-A 
electrometer with an input impedance in excess of 10 ohms was used to read the 
voltage across the diode. 
Figure II illustrates the curves of a thermionic G. E. Ceramic Diode type 
7266 for various filament voltages. As seen in Figure I I , this diode begins to 
deviate from the log curve at 10" amps. 
Figure i l l depicts curves of another G. E. thermionic ceramic diode type 
7841. This diode appears linear to 10" amps. 
Figure IV illustrates the curves of a Sylvania thermionic glass diode type 
5647. A departure from the log curve is evident at approximately 2 x 1 0 - 4 
A G. E. thermionic ceramic triode tube type 7462 with gr id t ied to the 
plate is shown in Figure V. This tube is also linear up to the region of about 
amps. 10-4 
Figure VI illustrates a Sylvania semiconductor diode type IN 457, This 
diode appears to be very linear for the entire range. 
A continuing search is being made for addit ional elements with logarithmic 
characteristics that go to 10" amps and beyond. The thermionic elements that 
display good log curves must be further tested in a reactor to determine what 
effect a nuclear environment has on i t . 
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